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Orqanlc Compounds 

The present invention relates to piperidine derivaWes, process for their production and 
pharmacdutical compositions containing tliem. 

Mors parb'cularty. the present invention provides a conrtpound of formuia I 



wherein 

Yi IS O; CHa; or a dirsct bond; 

Ya la -CO-; -OS-; -GO-NRe-; -CS-NRa-; -C0-0-; or ^Or; 
Rt is H; Ci^lkyl; Qwalkenyl; or phenyl; 

R2 is phenyl, e-membered heteroaryl, or 6-membered heteroaryl N-05dde, each being 
substituted by R7, Re and Re; Rio, Rirsubstituted 5-membered heterodryl; naphthyl; 



each of Ra, R* and R5, independentiy, is H; or Cvaail^yl; and 

each of Ra and Rb, Independently, is substituted or unsubstltuted aryl or heteroaryl; or 

Ra and Rb form together with the nHfogen to which they ar© bound a radical of formula (a) 

or(b) 





heteroaryl 




(a) 



or 



Re isH;orCi^alkyi: 
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each of R7 and Ra. independenay, is halogen; Cvealkyl; NRjoRai: OH; CFa; OCH9; -O-acyl: 
and OCF3; 

R9 is Ry. H; phenyl; NOa; ON; CHjF; CHO; -CH=NOR2o: pyHdyl; pyrWyl N^xitte; 
pyrimidinyl! pytazinyl; -N(Ran)CONR8,Rj2: -NHCONH(chloro^DMalkyl): -NHC0NH(C8. 
,ocycloalkyO(C,.,allcyl); -NHCO(C,-eaIkyi); ^HCOCF,; -NHS02N(CiH5alkyi)a: -NHSOad^lkyl; 
.N(SO2CF3).s-NHC02(C«alkyl); C^iocycloatkyl; -SRzs; -SORz£ -SOsNHCCi^alkyl); -OSOalC- 
eaJkyI): OSOzCFa; hydroxy-C^lKyl; -CONHajHai; -CONCCHzCHa-O-CHafe -OCONH(C,- 
galkyO; -COaRzo; -Si(CH3)3 or-6(OC(CHa)2)2; 
R« Is Cn^kyl; NHa: or R,2-phenyl: 

R,i. ,fsHLorCi«alkyl; 

Rta is 1 to 3 subsfitutents independently selected from the group consisting of H; d-aalkyl; 
CFa- -CO2R20: CM; Ci^koxy; arwl halogen; 

each of Ri7 and R,b. independently, Is H; C^^lkyl; or Rir and R« together are Cwalkyiene 
and with the carbon atom to which they are attached form a spiro ring of 3 to 6 cartwn 
atoms; 

each of Rao, Rat and Ra, IndependeniJy. is H or Cwalkyl; 
Ras is Ci^ll^i; or phenyl; 

X is O; -NRc' wherein Ro is H or Ci-4alkyl; S: or CHa 
each of ring A and B, Independently is optionally subsffluted; 
In free form or in salt form. 



Halogen may be fluoro, chloro, bromo or iodo. 

Acyl is a radical of a caitoxyCic acid of formula (Ci^alkyl)-CO-. aiyl-CO. ar-C,^aJkyI-CO-. 
C»7cycIoaIkyl-CX3-, C-Tcydoalkyl-Cwalltyl-CO.. or heteroaiyl-CO- wherein aiyl or heteroaryl 
Is BS defined herein. 

Aiyl may be Riz-phenyl; Ri2-naphthyl; or Rirtatrahydronaphthyl. 

By heteroaryl Is meant a five or six membared saturated, unsaturated or aromatic 
heterocydio or heterobicycllc ring optionally substituted and comprising 1 or 2 heteroatoms, 
independently selected from N, O and S, pro\rfded that the rings do not contain adjacent 
oxygen and/or eulfur atoms. Nitrogen atoms can form an N-oxIde. For B-meimbered 
heteroaryl rings, carbon atoms can be substituted by R7, H» or Rb groups. For S-membered 
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heteroaiyl rings, carbon atoms may be eubsftuttd by Rip or Rn groups. Sufteble examples 
include e-g- f uryi. thienyi. pyrrolyl. thiazolyt. Isolhiazolyl. Imldazolyl. pyrazolyl. Isoxazolyl. 
pyridyl. pyrimidinyl or pyridazinyl. Bicydto rings are benzo W ring systems derived from 
the heteroaryl groups named above, e.fl. qufnolyl. phtalazinyJ. qiiinazoBnyl. benzofuranyl. 
benzoltiienyl or indolyl. 

The compounds of f ormiila I may exist In free fomi or In salt iom, e.g. addition salts with 
e.g. oi^anlc or inorganic acids, for example, hydrochloric acid, acetic add when Ra. R, 
and/or R5 comprises an optionally substituted amino group or a heterocyclic residue which 
can form addWon salts. When the compounds of formula I have one or more asymetric 
centals In Ihe molecule. e.g. when a pSperidIn ring is substituted, the present Invention Is to 
be undetstood as embracing the various optical Isomers, ae well as raoemates. 
dlastereoteomers and mbduree thereof. 

When ting A or B Is substituted, carijon atoms can be substituted by Rr. Re or Rs groups. 
X is preferably O, S or CH2. 

Preferably each of R, and Rb Is substituted or unsubstltuted aryl. e.g. phenyl substituted by 
F, Br or CPs, preferably monosubsBtuted, or unsUbstituted phenyl. When aiyl as Ra or a is 
monosubstituted, the eubstituteni Is preferably In para. 

Preferably Ri Is CHb- Each of Rg. and Rb preferably is H. 

Preferably R^ is a phenyl, pyridyl. pyrazyJ, pyridine-N^xide or pynazyl-N^de group, each 
being optionally mono- or disubstituted, e.g. by methyl. Ba being H. Ya is preferably -CO-. 

The present invention also includes a process for the preparation of a compound of fomiula 

I which process may comprise 

a) reacting a oompound of fonnula II 



?3 R JSs 
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'4- 



whereln a,. Rb. Ri. and Rs to FU are as defined above, 
with a compound of f oimula III 

Wherein Rate as defined above, and Yafe -COOH, -NRrCOCl. -0-CO-CI. -SOrCI, or a 
fLnoUonal derivative thereof; or 

b) linking together the Ra-Yi-NRb- fragment with the remaining bipiperidinyl fragment, the 
2 figments being such that the dasir«d compound of fonntiula I is obtained; or 

c) linking together 2 substituted piperldlne f ragmsnts In such a way that the desired 
compound of formula I is obtained, 

and, whsre requirBd, converting Ihe resutting compound of formula I obtained in free form 
into the desired salt ftann, or vice versa. 

The reaction steps a), b) or c) may be perfomied in accordance with methods known in the 
art or as disclosed in the Examples below. 

Compound of formula II, used as starting materiaJ. may be prepared as follows: 




wherein R^, Rb, Ra to Rb and Y, are as defined above, B'l is other than H, M is a metal 
which may be charged e.g. Pd**or Mg*^ and/or linked to a further group, e.g. CHa-COa or 
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Br, and Rd Is an amino protecting group, e.g 
Synthesis^ T-W. Greene, J.Wiley & Sons NY, 
therein, e.g. terL-butoxy-caibonyl, 



as disclosed In ^'Protective Groups in Organic 
: 1"^ ed., chapter 7, 1 991 , ^nd references 
benzytoj^carbonyl or 9-fluoreny1 methoxy carbonyt. 



Compounds of formula II wherein Ri Is H, ma) 
as disclosed above, except that steps 2 and 3 
aminafon. Compounds of fomiula II may also 
NRto- fragment with the remaining amino 



be obtaned by following the same procedure 
are suppressed and step 1 is a reductive 
be prepared by Unking together the FVYi- 
protebted biplperidinyl fragment. 



. jA^y^.reac^ons may be carried out In s 
disclosed hereafter. 



accoixlance with methods known in the art or as 



insofar as the production of the starting 
oompourKls are known or may be prepared 
described hereafter. 



matenals 



The following Examples are Illustrative of the 



Example Is (2,e-Djmethyl-phenyl)-(4-diphenylai 
methanone 



is not particularly described, the 
analogously to methods known In the art or as 



nvention. 



inino-4'-methyK1 .4']blpipericliiijfl-l '-yl>- 




A mixture of (4'-MethyI-[1,41bipiperidinyl-4-yl>diphenyl-amtne (0.26 g, 0.71 mmoO. 2,8- 
dimethylbanzolc add (0.32 g, 2.13 mmoD, 2-(IH-benzotria20lo-1-yl)-1,1,3.3- 
tetramethyluronlum tetrafluoroborate (0^ g, 1 .5 mmol), EtN(i-Pr)2 (0.6 ml) and DMF (5 ml) 
is eflrred for 1 8 h at 20''C, The mixture is dilutsd with t-butyl methylether (25 ml), washed 
with 2N NaOH (25 ml) and brine (25 ml) and dried with sodium sulfate. The solvent is 
removed and the residue purified by chromatography (SiO^, t-butyl methylelher/cyclchexane 
1:4-^1:0). The title compound is isolated as a colorless solid. MS/ESI 482 (M+H)"*"; 
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NMR (400 MHZ, DMSO) 5= 0.89 (3 H, 8). 1 .14-1 .25 (3 H, m), 1 .39 {1 H, m), 1 .59 (1 H. 
m), 1.75 (1 H..m). 1.83-1.95 (2 H. m), 2.01 (3 H. s), 2.13 (3 H. s), 2.11-2.24 (2 H. m). 2.86 (2 
H. m). 2.95 (1 H, m). 3.01 (1 H, m), 3.35 (1 H, m), 3.70-3.83 (2 H, m), 6.77 (4 H. m). 6.92- 
7.05 (4 H. m), 7.12 (1 H. m), 7.26 (4 H. m). 

(4'-MBthyKl,41b^lp«rtdInyl-4-yO-diphenyi^nft, used as starting material may be prepared 
as follows: 

a) A suspension of dlpheny1i3lperidin-4-yl-amine (1 ,26 g, 5.00 mmol), 1 (t-butyl 
oxycaibQnyl)-4-piperidone (1.00 g, 5.00 mmol), and tltanium(lV) isopropoxide (1.42 g. 5.00 
mmol) in 1 ,2-dichloroelhane (25 ml) is stirred fori h at 80"C and iiien for 16 h at 20*C. 
DIethylaluminum Qfsnide (10 mMM solufion in toluene) is added and *e mixture stirred for 
additional 24 h. The solvent Is removed and flie crude material dissolved in tstrahydrofuran 
(25 ml). Methylmagnesium bromide (8.7 ml 3M solution m ether) is added dropwise and the 
mixture stirred for 3 h at 20°C. Ammonium chloride (1 0 % solution, 60 ml) and ethyl acetate 
(50 ml) are added, the organic phase washed with ammonium chloride (10 % solution. 50 
mD and sodium hydrogencarfaonate (10 % solution, 50 mi), dried with sodium sulfate and 
the solvent removed. The residue is subjected to chromatography (SiOa. ethyl 
aoetate/cyciohexane 1:9—1:1). 4-DlphenyIamlno-4'-iriethyl-l1,4'lbIpiperldinyl-1'HMrboxy1fc 
add tert.-butyl ester is isolated as a colorless solid MS/ESl 450 (IVI+H)*. 

b) A mbrture of trifluoroacetlc acid (g ml) and water (0.1 mO is added dropwise to a 
eohjtion of compound a) above (0.81 g, 1.80 mmoO in methylene chloride (5 ml) and the 
mixture stirred for 3 h at 20-0. Sodium hydrogencarbonate (10% solution. 10 ml) and ethyl 
acetate (20rnO are added and the organic phase dried with sodium sulfate. The solvent is 
removed and the residue sublected to chromatography (RP-IB, methanol/Hi0 1:3-^:1). 
(4'-Methyl41.4lbipiperidinyl-4-yl)-dlpheny»-amine is Isolated as a colorless oil, MS/E81 350 
(M+H)*; NMR (400 IWIHz. CDCI,) □= 0.88 (3 H, s), 1.35 (4 H, m), 1.60 (4 H. m), 1-93 (2 H. 
m). 2.15 (2 H, m). 2.58 (2 H. m). 2.87 (? H. m), 2.96 (2 H. m), 3.76 (1 H, m). 6.78 (4 H. m). 
6.94(2H,m).7.22(4H.m). 
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The compounds of formula I in free form or in pharmacauticalV acceptable saltform exhibit 
valuable pharmacological properties, e.g. as CCR5 antagonists, e.g. as indicated In in vitro 
tests and therefore indicated forttierapy, 

«i) nr:B!S membrane bin ding assay 

A high throughput assay utilizes a OCRS membranes assay to Identify Inhibitors of MiP-l □ 
binding. This assay uses membranes from CHO cells escpressing human CCR5 chemoWne 
receptor. MIP-1 0 Is a natural ligand for CCR5. In a ee-well plate f ontiat. using the 
Scintillation Proximity Assay (SPA) [ Amersham Phaimacia Biotech], membranes are 
, JOJWbjt^d with wheat genn agglutinin coated PVT beade. [l-125]iabelted MlP-la and etther 
buffer or serial dilutions of the compound to be tested for 2 hours at room temperature. 
After centrffugatFon the plates are counted in aTopcount (Packard), "me date are reported 
as ICao. 1.9. the concentration of compound required to achieve 50% Inhibition of [I- 
12S]MIP-1 a binding. In this assay, compounds of foimuia I have an lCa» S 1 mM- 

rinRS f iineiional aefiav 
Human CCR5 is used to generate stable transfectants In CHO K1 cells, -mesa CCR5 
transf edanls are used for assessing Ca mobilization in response to stimulation by the 
CCR5 ligends MIP-1a. MlP-lb or RANTES. For the assay the cells ere loaded with a Ca- 
sensitive fluorochrome (HuoS or Fluo4). Ligand concentiaUons between 0.01 - 10 nIVI are 
used to Induce Ca mobnization which is monitored In afluorometer with appropriate 
settings. 

To assess the activity of the compounds to be tested, a baselne fluoioscenoe leadmg is 
taken after which the compounds at the desired concentration are added to the cells and 
fluoiBscence Is further record for a certain lime to assess whether compounds show 
agonistiG effects. Next the agonist Is added Id the mixture and fluorescence monitored. The 
inhibition of ca flux in the presence of the compounds to be tested Is calculated from the 
Inhfcition of maximal fluorescence induced by the agonist. ICs, values are calculeted from 
dose-response cuives obtained with the compounds In this assay, compounds of fom^ula I 
havean tCso^lpM* 

The compounds of fomiula I are. therefore, useful in the prevention and/or treatment of 
diseases or disorders mediated by interactions between chemoldne receptors and their 
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ligands, e.g. in traosplantatlon, such as acute or chronic rejection of organ ortissue allo^ or 
xenografts or delayed graft function, auloimmuns diseases, B.g. rheumatoid arthritis, 
systemic lupus aiythematosus. Hashimoto's thyroidte, multiple sclerosis, myasthenia gravis, 
diabetes type I or II and the disoreleis associated therewith, vascailitis. pernicious anemia. 
Sjoegren syndrome, uveitis, psoriasis, alopecia areata and others, aneigic diseases. e.g, 
allergic asthma, atopic dermatitis, allergic rhlnltfe/conjuncHvilis. allergic contact dennatitis. 
Inflammatory diseases optionally with underlying abenant reactions, e.g. inflammatory 
bowel disease. Ctxjhn's disease or ulcerative colitis, intrinsic asthma, inflammatory lung 
injuiy, inflammatDiy liver injury, inflammatory gtomerular injuiy. atherosclerosis, 
osteoarthritis, im-tant contact derniatiUs and further eczematous dermatWaes. sebonfjoeic 
. dermatitis, cutaneous manifestations of immunologically-medlated disorders, Inflamniatory 
eye disease. keratooonjundivWs, myocarditis or hepatitis. Ischemfa/reperfusion Injury. e,g. 
myocardia] infarction, shokB. gut ischemia, renal faflure or hemorrhage shock, traumatic 
shock, others, cancer, e.g. solid tumors. T cell lymphomas, T cell leukemias. metastasizing 
or angiogsneste. infecSous diseases. e.g. toxfc shock (e.g. superantigen induced), septic 
shock, adult respiratory disirass syndrome or viral Infections, e.g. AIDS. 

For the aliove uses tiie required dosage will of course vary depending on the mode of 
administration, the particular condition to be treated and the effect desired. In general, 
satisfactory results are Indicated to be obtained systemteany at daily dosages of from about 
0.01 toio mg/kg par body weight An Indicated daily dosage In the larger mammal, e.g. 
humana. te tn the range from about 0.5 mg to about 1000 mg, conveniently administered, 
for example, In divided doses up to fourlimea a day or in retard fonn. Suitable unit dosage 
forms for oral administration comprise from ca. 1 to 500 mg active ingredient. 

The compounds of fomiula I may be administered by any conventional route. In particular 
enterally. e.g. orally, e.g. in the fomi of tablets or capsules, or parenterally. e.g. in the forni 
of injectable solutions or suspenetons. topically. e.g. In the form of lotions, gete. ointments 
or creams, or In a nasal or a suppository forni. Pharmaceutical compositions comprising a 
compound of fomiula I in free fbrni or in pharmaceutically acceptable salt form in 
association with at least one phamiaceutical acceptable carrier or diluent may be 
manufactured in conventional manner by mixing with a phamiaceutically acceptable cairler 
or diluent. 
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The compounds of formula 1 may be administered in free form or in pharmaceutically 
acceptable salt form e.g. as indicated above. Such salts may be prepared in conventional 
manner and exhibit the same order of activity as the free oompounde. 

In aooordance with the foregoing the present Inventton further provides: 

1.1 A method for preventing or treating disorders or diseases mediated by interactions 
between chemokine receptors and their ligands. e.g. such as indicated above, in a 
subject in need of such treatment, which method Domprises administering to said 
subject an effective amount of a compound of formula I or a pharmaceutlcally 
acceptable salt thereof; 

1 2. A method for preventing or treating acute of chronic transplant rejection or 

inflammatory or autoimmune dteeases. e.g. as Indicated above, in a subject in need of 
such treatment, which method comprises administering to said subject an effective 
amount of a compound of f omiula I or a pharmaceuBcaily acceptable salt thereof; 

2. A compound of formula i or a pharmaceutical V acceptable salt thereof for use as a 
pharmaceutical, e.g. in any of the methods as Indioated under 1 .1 or 1 5 above. 

3. A phannaeeuticai comjiosHion. e-g. for use In ar»y of *e methods as in 1 .1 or 1 .2 
above comprising a compound of fbmnula i or a pharmaceuticaJly acceptable salt 

'. thereof in association with a pharmaceutlcally acceptable diluent or carrier therefor. 

4. A compound of formula i or a pharmaceutlcally acceptable salt thereof for use in the 
preparation of a pharmaceutical composition for use In any of the method as In 1 .1 or 
1.2 above. 

The compounds of fomiula 1 may be administered as the sola active Ingredient or in 
conjunction with, e.g. as an adjuvant to, other drugs e.g. in immunosuppressive or 
Immunomodulating regimens or other anti-inflammatoiy agents, e.g. for the treatment or 
preverrtion of alio- or xenogmf t acute or chronic rejection or Inflammatory or autoimmune 
disorders, a chemotherapeutic agent or an anti-infective agent. e.g. an antMflral agent oran 
antibiotic. For example, the compounds of fomiula 1 may be used in combinalion with a 
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disorders, a chemotherapeutic agent or an antMnf ectlve agent, 6.g. an anti-viral agant or an 
antibiotic. For example, the compounds of formula I may be used In combinatjon with a 
calcineurin inhibitor, e.g. cyclosporin A or l=K 506; a macrocydto lactone having 
immunosuppressive properties. e.g. rapamydn or40-OHZ-+iydioxyethyl).rapamycin (RAD); 
an ascomycin having ImmunosuppresslVB properOes, e.g. ABT-281, ASM981, etc.; 
oorticosteioids; cydophosphamide; azalhloprene; methotrexate; iaflunomide; mizoribine; 
mycophenolicacid; mycophenolate mofetil; 1&<IeoxysperguaJlne or an immunosuppresaJv© 
homologue, analogue or derivative thereof; immunosuppressive monoclonal antibodies, 
e.g.. monodonal antibodies to leukocyte receptors, e.g., MHC. CD2, CD3, CD4, CD7. CDS, 
CD25, CD28. CD40. CD45, CDS8, CDeO. CD86 or their ligands; other immunomodulatoty 
compounds, e.g. a iwombinant binding molecule having at least a portion of the 
extracellular domain of CT1A4 or a mutant thereof. e.g- an at least extracellular portion of 
CTLA4 ora mutantthereof joinedto a non-CTLA4 protein sequence, e,g. CTLA4lg (for ex. 
designated ATCC 68629) or a mutant thereof, e.g. LEA29Y ; adhesion molecule inhibitors, 
e.g. LFA-1 antagonists, lCAIW-1 or -3 antagonists, VCA1*4 antagonists or VLA-4 
antagordsts. 

Where the compounds of formula 1 are administered in conjunction with other 
ImmunoBuppi^ive / immunomodulatory, enti-inflammatoiy or chemotherapeutic therapy, 
dosages of the co^ministered immunosuppressant, immunomodulatory. antHnflammatory 
or chemotherapeutic compound wffl of course vary depending on the type of co^rug 
employed, e.g. whether it Is a steroid or a calcineurin InhlbHor. on the apecrfio dmg 
employed, on the condition being treated and so forth. In accordance w«h the foregoing the 
present inventton provides In a yet further aspect: 



5. A method as defined above comprising co-administration, e.g. concomitantly or in 
sequence, of a therapeutically effective rion-toxio amount of a compound of fomiula 
and at least a second dmg substance, e.g. an immunosuppressant, 
immunomodulatQry, anti-inflammatDry or chemotherapeutic dnJg, e.g. as Indicated 
above. 

6. A phannaceutioal combination, e.g. a Wt, comprising a) a first agent which is a 
compound of formula I as disclosed herein, in free fomn or in pharmaceutioally 
acceptable salt form, and b) at least one co-agent e.g. an immunoGuppressant. 
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irriTTiunomodulatory, anti-Inflammatory or chemotherapeutic drug. The kit may 
comprise instnjctiona for fts administration. 

-ma tenns "c^M^^ or-combined admlntetmlton- or the like as utilized heraln are 
meant to encompMS administration of the selected therapeutfc agente to a single patient, 
and are intended to include treatment regimens in which the agents are not necessanV 
administered by the same route of administration or at the same time. 

The term -^hamiaceutlcal combination- as used herein means a product that results from 
the mixing orcomblning of more than one active ingredient and includes both fixed and 
■ nonlfixed combinations of the active ingredients. The tatm T«ed combination- means that 
the active ingredients, e.g. a compound of fomnub 1 and a co-agent, are both administered 
to a patient simuHaneousiy In the fom, of a single entity or dosage. The temi "non-f oced 
combination- means that the active ingredients, B.g. a compound of fOmiula I and a co- 
agent. «e both administered to a patient as separate entitles either simuftaneousV. 
concurrently or eequewially with no specific time ilmte. wherein such administraton 
provides therapeutically effective levels of the 2 compounds in the body of the patient. TTie 
lalter also applies to wcktaD therapy, e.g. the administration of 3 or more active ingredients. 
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CLAIMS 



1. A oompound of formula I 



wherein 

Yi is O; CHa: or a direct bond; 

Ya is -00-: -CS-; -C04v|IV: -CS-NRe-; -C0-0-; or-SOrl 
Ri is H: C,^I^; t^Ksnyl; or phenyl; 

Ra is phenyl, e-inembeiwl haterwiyl, or fr^nemberad heteroaiyl N-oxide. each being 
subsb-iuted by Fh. Rb and R,; Rio. Rn-subsfituted S^nemhered heteroaryl; naphthyl; 

fluorenyl; diphenylmethyl; or 
each of Ra, R4 and Rs, independently, is H; or Ci^alkyl: and 
each of Ra and Rb. independently, is substituted or unsubstiluted aryl or heteroaryl; or 
R» and Rb form together with the nitrogen to which they are bound a radical of formula (a) 
or(b) 



- heteroaryl 
Rib 




or 




Rb isH;orCiH,all<yl: 

each of H7 and Pa. Independently, is halogen; C,^lkyl: NRmHii; OH; CFa: OCH3; -O-acyl: 
and OCF3; 
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R, is R.; HI phenyl: NO. CN: CH.F; CHO; -CH^NOR.: pyrtdyl; pyHdyl N-«ade: 
;^yc,oalky.)(C,^lky.); -NHCO(C.^lM); -NHCOCF. -NHSO,N(C.^). '^^^ 

OSO^f.; hydroxy-CH^kyh -CONR^,; -CON(CHzCHrO<5H3).; -OCONH(C,. 
ealkyi); -COSsti -SKCHa), or-BtpciCHi)^; 
Rw is Cn^il<yl5 NHa: or Rtrphertyl; 

R„ isH;orOi^all<ylJ . 
is 1 tp 3 substitutents independently selected from the group consBtffig of H. Ci^aJkyl, 

CFi -CO2R20; CN; Ci^lkoxy; and halogen; 

each of R.and R«. independently, is H; C,^; or R,,and R,, together a,^ C^lkylene 
and with the caAon atom to which they are attached fom. a splro ring of 3 to 6 carbon 
atoms; 

each of Ra. Rsi and Raa. independently. Is H orCi^kyl; 
Rs, iaCi4Bll^; or phenyl: 

X Is O; ^Rr wherein R» is H or Ci-ialkyl; S; or Chi; 
each of ring A and B. independently is optionally substituted; 
in free fomi or in salt f onn. 

2. A compound of f omiula i substantially as herein defined and described. 

3. A compourtd of fonnula I according to daim 1 or 2. or a phamiaceutlcally acceptable salt 
tiiereof fbr use as a phaimaceutical. 

4 A pharmaceutical composition comprising a corfpound of fomiula I according to daim 1 
or 2. or a phamiaceutical V acceptable salt thereof, in association with a phannaceutK»lly 
acceptable diluent or carriertherefor. 

5. A method for preventing or treating dIsonde« or dlseaaes mediated by interactions 
between chemoWne receptors and their llgands. e.g. as described herein, in a subject .n 
need of such ti^atment. which method comprises administering to said subject an effectn/e 
amount of a compound of f omiula I or a phammceuticalV acceptable salt thereof: 
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6. A method according to daim 5 comprising co-administration, e.g. concomitantly or In 
sequence, of a therapeutically effective non-toxic amount of a compound of formula I 
acco«iing to claim 1 or 2 or a phamiaceutlcally acceptable salt thereof and at least a 
second dmg substance. 

7. A compound of formula I according to claim 1 or 2 or a phanT.aceuiically acceptable salt 
thereof for use In the preparation of a pharmaceutical compoeWon for use m any of the 
method as defined In dalm 5. 

8. A pharmaceutical combination. e.g. a kit. comprising a) a firet agent which is a compound 
of fomiula I accorefing to daim 1 or2 or a pharmaceuticaily acceptable salt thereof, and b) 
at least one co-agent 
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